Mitochondrial Sirtuin 3 and Renal Diseases.
Mitochondria are dynamic organelles whose functions are tightly regulated at multiple levels to maintain proper cellular homeostasis. Mitochondrial Sirtuin 3 (SIRT3), which belongs to an evolutionary conserved family of NAD+-dependent deacetylases, is a key regulator of the mitochondrial respiratory chain, ATP production, and fatty acid β-oxidation, and it exerts an antioxidant activity. Changes in SIRT3 expression are critical in the pathophysiology of several diseases, such as metabolic syndrome, diabetes, cancer, and aging. In experimental acute kidney injury (AKI), impairment of renal function and development of tubular injury are associated with SIRT3 reduction and mitochondrial dysfunction in proximal tubuli. SIRT3-deficient mice are more susceptible to AKI and die. Pharmacological manipulations able to increase SIRT3 preserve mitochondrial integrity, markedly limit renal injury, and accelerate functional recovery. This review highlights all the selective rescue mechanisms that point to the key role of SIRT3 as a new therapeutic target for curing renal diseases.